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Abstract of JP20021 99033 



PROBLEM TO BE SOLVED: To provide an adaptive modulation system controlling method by which 
transmission line quality is stably secured by solving the problems that the detection of line 
deterioration delays and that the transmission line quality is difficult to secure because the line is 
conventionally controlled on the basis of an error after the error occurs, estimating the line deterioration 
before an error takes place, further detecting quality recovery and selecting an appropriate modulation 
method. 

SOLUTION: This adaptive modulation system controlling method is to estimate a transmission line 
condition from the relation between an uncorrectable error occurrence condition due to error detection 
results and an error correction condition by the path metric value of Viterbi decoding to select a 
modulation system in a transmitter and also to adjust a threshold at which a proper ranqe to decide the 
error correction condition is specified. 
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jKKaiAa«ix< ftfttcfist,-, r i» ? »a 

!iJ9fBT44(,^#{i*i*4 0 B4tic. QPSmmiS 
SCftat b' > ffS^CC fctt ft E b /N oft ! 7 U - a« 

«*7»©a'Jv«*-»f ^ l» ? RUB E 

[ 0 0 3 2 ] * C T?, *^?S©M^Ssl^*lliM^ 



&i7Er- * v^m *> <vwt& t , «n<t ^ & tr » t« 

J: &f iE'C £ 0 ®A£tt92 4*» bBtt AM* 

fc*B*s«:aifaM»s'*i*(c, v y ? * 

[ 0 0 3 3] *m*3S©H9lflftRtf**Cl/ * WiiO.fi 

*t,#8K-*»-c, B5€fi-9Tnitnicfin9r«. a 
s«. &tmfi&taaui*Jbf<Aji ^ »j ? 2>aE«B 
<»4 *-i>&**smm:*y&. & H5rti. bps 

K. QPSK. 1 6 QAM. 6 4 QAM<E>4~X!>*M* 
3£-?l»-Cait/-Cl<&. 05Kfe^'C. BftfflB^JfcK: 
ttl » . fiP feiff ^A^i £ U 'C , 

BPSK, QPSK, 1 6 QAM, e4QAM©«#r 

i'i«#t'*4. *i/c. sswHweaor. iSEft 
t 'J v am > ©«H-c*&aiEaH 

[ o 034] *^om£jmi&Mm&K.iiiii>* 
->K»t)*«iSft i»"ct»*ci*6. es&mtitro 

[0 03 5] *fc, SMJfcfflfWCA9»«l*t«B3n 

r . tr * b'tg-f <cj; - T#»&nfc*'Mx-»t h y ? 
wan**, *k©3Eh*k<z)B 5 tc^-rME«&ianoc* 

[oose] *fc, **j«aiT»K«t»)»*iji«iii3n 

flirts <T^> «£iCtt, J!Wto«»*3SfC«ttlO 
l4ITEpF|S|EB'C»43Ji. MO #£4 W I'iMIAK 

[ 0 0 3 7] jsfc, S*)*WflH»KA DUO itttlbsn 

r. tun*Kj:-jr#»6nfcW»/*xji h y ? * 
attostaiflsccB 5 KwraiEjeH J: 0 *> 

0 4BJWMT* T * C<, >ft t ' 4 fC, £ 

5 . ff . B 5 ©SHU* fcW « 1 o£**|^©*W!r 
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[ 0 0 3 8 ] ffl. B«OTe0OftAttK<c£ftlfcJ: } 
ftifi&lCt*. tf^B»IWD*»*^WI«:-ftKff'> 

ttcmnntc^i^r. loop 

0 -CB »J W 9 4 l- -C <> JJU » U **fi£»fcft*»®|i 0 
*ft^Ufcl*K. **JW9 4M:«>ftv. *fc. ±£tt 

[ 0 0 3 9] *^<Ht££H#3QH»#£Kfc 
t >R 9 ©^ffi^iS i . fc' * tjg^O; ^jfpj? 

ttsat+wr* i/jn^tgHWito-c. irE-c-*^ 
no ©aiiEttSJWAr* o ja-pa iec e «r i « o ott 
tOMeKAHsi ' 4 c ^ x *i, ! m 7,i^*si^^ o 

SI 0 <M TiEttSB#*aXtt 0 S E-C # ft t - 

[004 0 ] AfiffJtc W. \£* f&mc J: .7 r*«>&n 

KSTiijEKB J: CW?rS)> HQtfcti] 
^#<c J: 0 n 0 ^fejfi $ *rc ^ ft t . . SO < 

30 ') ■? wtofflBmifiimzii ^*~mmm > * u -c , s 

aS^^Wia 5 K ^fMESalart (C « 6 *J, || 0 *^tfj $ 
[0 0 4 1 ] * tr, ±K±R*<i!>»E <Pg> 

40 (mumiR stixi't %mim& o (ss«sa*«Fjii 

ft« ^tC^tS L. JdOtdjC > tt H » % ttESB©TRIt 

[0 04 2 ] B5 OWmVMmti 4 . Q P S K©± 
R U * I A -c* & i # K , QPS Ka«^CifflR+ 
K. idv«^ h 'J A<fc!)<>*ftl»#. W 

o «imu s n-c<, >ft ^ , « u < ittuusniDAHb » j: ^ ft 
adfcii. ±»©i/*i'«At±-* (B©±^en> teg 

EC. Soc, «/Jo<Ajf h y ? Ai;0fcTr- 

50 m*w*\nstvtc. so<«fciu«w»i*i.j: 



u 

^fcUteKli. JJROt/STCHtAtT* <B©T*£ll> 

ccfiET&„ 

[ 0 0 4 3] Sfc, ffieftRMKM'T, ±RM>1/ 
* C ft r tlES hfeig^K tt, H 5 Kill » T 

Q P S K©±R 0 * i<* A *±*XttT*tt«E«ftfc 
ft*>. *nKffi-»T, BPSK©TPO*t'ftCt>J:* 

[ 0 0 4 4 ] C ftK J: fl . gftftffctc «fc4fttt«tt<Mt 

j«RT* fc»® U » l 'Mi <DHff K 4 *f t l; J: ^> 

K A -> T I • 4K tM*6f, g WR "3 OfcJ: ^ 
ft ? - X tt fet, >T , 0 * <, >fte>Mff« MX U T StttCBP 

ofcttJitrWf tff ^ c i Air* 4. 

[ o o 4 5 ] we, *^K#&ai£&ttr^ttft£ 

8 i[3li<Dtes££ i itf^Koi * r«H-HZ>fiH» t ft o 
rMtr*. 

[ 0 0 4 6] #^<>MIfii'A^ (*^fA) it, 
ffitim4fc«M>ffMt£tiAlU HKSftfcMttS 

t^ao-ciBBa^tsiTiaeiiaii, assft^ 
3Bi;^**rc?*3HttEiMra5*jOT!i« i teas 
mm i fH*r*SRB«s*««r4&«>©tt« 

Sii&m isS 0 |WBJ» (CRC^l t?* 0 , 

«ittt 2 rt» . iSft tt-crttn $ n&«&»fiw* 6 t 

*tffl»**fi,». F U v 

$«i, CRC«WCJ:vC»nfftlH**TK fctbOfc 
b ? h J- 7 -* i »-c£*8KS*tt*T 

a*«!Wi«f^9-Aii4pa-5ri'*. *&, em 
w>iBtt*frz&Bito#mim wo*** m»* 

ffiKot » f 4> . i i*Hft -3 "C I ' * . 

[ o o 4 8 ] * or, -*%mo>mismw i <Drtaw*, 

*i BBW>*«-C4> # WWW 1 1 i . CRC 
fiWfb« ! 2 i. ? f> 1 3 i. 1 4 i, 

nm&i 5 iicj«^r, aaaflwrtvi etfKfccs 

&HtK>flta!t?&&aaH!2 ! i, J 1 ?? b*>^2 2 
i. CRC*9t*il]tf2 3£, &<f%si«24i. & 
MP2 5 itcfu^r, b*bm^2 6#*ffeEitf& 

[ 0 0 4 9] *M!«XM*fte-?t>-CIM!'«'«. 
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mm i rt©*a*fiH*ftai i e tt, m^mumtotc 
«tt>a*j&*»5ft*?T5 -«wftff ^itfii-c* o , » 

q. (t ^ j &tb*sT 4 J: 5 Kft rt »4. £<t tiff 2 
Ob > tfR4*S 6 it, affl»C?Tb*lfc»*ii#flW 
f tie tfUr , * A«#*C*4 b * b-a»fc?f i -fljtW 
ftffl WC* D . M »3 1"J"E t IfcO fefS-f r - * S WAr 
4i*cc, ! 7 l/-A}|fgt;g.1^'^/' [- ij 9 ?T 

[0 05 0 ] ^fI^S2R©jSif^fflfJ(M^2 4«. 7:* 

10 <»»r2-x5i«lWM&twt,rfe9. i^it. SAM 
& £H#£««a»- «Sfi 7cHeNR£r-« 9 , <> 

[005 1 3 sr, »iisitt«wstt:^^riflW"r&. 
am &K2 rt©ia«7aw«»2 4 ^ft^ij«^it, 

C R Cm 0 tsltbS|52 3 *»6 ©SI *J i , b * tfffi 

r. &9sg0>tiamMt«:£&u «t*3nfeB«*»K 

GcBSOHiS c G a !§^lt«-r4^it. IS 5 KtSTJ;^* 
OS »ii t TP 0 * t 'fli A-' S ft 4*E*5H t^totg^ 

r^-So 

[0 05 2] CCr, Mlf5t»^£4^f^JaiiA 

30 a©jwttWf»ftK-?t*r. ia7*ie^r5^-r4o 13 
g 2 ®2hstgH aw 2 4 k m &mmKWm!kmvm 

*B»*ft*3B!!r4«(t £iK2 <QS(i7cWM2 4 ocfe 
W4Stt7c»»l«««, ST', CRCBt91fttfl*2 3J* 
feOKQftfflfll^KK-s-c. H0^4*»0 (10 
0 ) . »tu»**«d (Yes) K«. SffTc-N©-?- 

*wa**<n»tniAu < i o 2 ) . gp^£^tt7r 

1 ->5/7 h T4 J: ^4tt0#AB*«:ffl 

40 At/ < i o 4 > . a«7Giiw«5at»7Tft. w. Jitt 
[0053] tea i ooccfe^r, sso^ftt^ 

•a ( N o } it. b* t'fg^s|12 6A>6©S.'h.>U> r U 

^•C^4^*W0 { ! ! 0 ) , *5SR{CA^ri,^iI^ 
(Yes) it. iitt*«(*?H**«J4T4fcO!>i Or ' 

(ii2>, mmmw-wzz&Ttio 

[0 05 4] S^i l Otcfe^C, iSBl*lKA-j 
(No) it. fc-'Jv<X> h 'J ■? 



l»**MKO < 1 2 0 > . *au>tt©2ptc?Mra»4» 

* < Y e s ) a. 3EW^*JW*tfS»>&*fll*^ i o 
t'7 hr**5Jtttt*J#*|S*t(IJ*L. { !22> , S 
<t7cHW&H*«7'3'4. «, BP 
SK Wlttlffcttv. 

[0 05 5] SSfc, Oil 2 0 ^*C»flkD* 
K?MvO'4r<r»»& <No) tt, EP*> L * I'tttiDSSO 

tbu: o t^s <, »«o*k ?mri'* t tr ^ c t a© 
r. *n*35tJ!ttbJ^6ac*«i^ i hf^j: 
^4Wo#AB*tiflAo < i 2 4 ) . m%7t^\mm 

ffl. «tt©«B*35*. 6 4QAM©i££ 
tea. WtttTfettl'. 

: o o 5 e ] w. ®®&nmm&Mwc.$.itbic£ *> 
«j t?« *j w ♦) t o r t a<, » o , o 

jSSfttOfclSK. 4 Or Xfc. ±£H 

«t?a, S-'Jv^>' h 'J 9 ^©T^««:ffll*r»0»jE 

[ 0 0 5 7 ] »«, O ftl'ttMBftifeKoi ^risBJt- 
*. re©&{f jEMMI2 4 ©o * I'fiWHMR 

* h 'J ? *^fi©iJE0*l^tTHO*l'|@i*& 
w4»iEt5a« ^ i&a*0-ClEtftor(,»4*i, C R CH 
0 4@USE2 3 i ■ *>©gf « fcttHi £S £ ft -5 fr 

«flww t . f # tft«»2 e aw s ft* 

HJ »¥$<^&^*ft&&3H<9Stl!ftfr4 

* J: ^ at . Ktt o r <, » *«sawswc» 

0*^4*6£4jiUEBH*«^T* 
[ 0 0 5 8 ] S'K'^ r ii ^ »fts&ESB* 

o m ftr xummcib *®r >*ft 
ii. )iww«ji*3W«'iw«xjt h n 9 ?<wiiEaa3» 
aa-cftt'iiJtttttfjh't or, ±»«>o« i'«*±# 

(CftE?*. «fc. A4v<xy h 'J 7 MESogft 

«* ^ & r, sssetca^ o #t*tu s ft * * -5 * 

»fiKW:, ^©SBi#St«»Wv<x> I- 'J 9 

A. IB© J: 5 a - x& 1 d£ Gfc **?W 
ra&<, *MB&6ftfcHtt (*S&t#;i6ft*II! 

*4. *&, ±P©0*Wfi&4©fi&<faE-?**.4t' 

r. ±*xirF*^<MWEt?f ^. 

[ 0 0 5 9 ] * Or, 3gtf®?£3S*£®ftE*SHK«iE 

*tf o & tt &«. ^©fcncgBtfrs: < m&m $ ft r 



(«) «W 2 0i)£-i 9 9 0 3 3 

> fcfc W* £iE#SCQTeittO>' < 7 > *j&s8StiS<Z> 

r. es?<Dis:iSi^55©MEa5accMor, -?»is^E$n 

fcfgE«ir, «*«9ttllBR|#K J: 4»jE«r*rr. 

[ o o 6 o ] we. *#wcMi^:^?3ttyawft4* 
Jif*jifi j^y-A^iWPK^^r. H6 *ffi->r^ 
T*. *lE^®iiff^x^Arii, SftsggiKte^ 
r. Sftr-^*;, SHt^-^wami iowwsict 

r. CRCflWfbatl2KHW3 3ft. CRCBH9ft«l 
2 -CR*) fttUB** WB3 h. »ii*IWfk* 1 6 f* 

risfcSftfc-? » fc*> JTEBT^- f> ?$n. KM 

[0 06 ! ] *0r, «BftK20ffl9M2 ! rS(f r 
->*8BI8 ft. r f> y*2 £ 'Cf? ? f> 
ft. f * b'm^SP2 6 r f jf tH^f t*i.« § ft'C H ♦? Ii 

e^ ft*: ^- > *iia a a *» . c rcp.o^SbEs 3 vm 
Q MU 3 ft r P. o ©<f t»a^r- ? ^fctW $ ft ^ . 
4*. f*ttS^2 6*-.6!i, ! 7 U-Afli^KTa 

©ft'jv?t^y h >¥feifji*iffi^sn, gfe. crc 
20 »»)WtH*2 3tt:i3^r. MOAWtidft&tRDKffi 
Sft. jBO»HWi2 4r«-'Jv^> |. 'J 9 

* ¥fc>tt 4 si o feffliret * ^@ifi c c a ^it*3 ft, 
- * Ff&S!*ft^ 4 sg«-c<i>jm^a«:*«arr *KP 

0 #xHJ «HI # 4 *» 6 % *i§ff^iK$lJilHi^Asa 
A3ft, 3aW2 5t^6BD3ftr, 
ft*. *fc, C©B?, gjgliSttS^^gp^Stcifc 

» *ajEWBt*jEf'<#Wit , » ofcft 6, ia-isor 

t, » * SE^SC' 0 * t '** »iE o r K*fr 4. 
[ 0 0 6 2] is«3sS 1 ra, SiEttH»KlHt4«iftft 

30 sft-c, uawi stuoHSft, r-mmm.m^ 

Mil irii. ^-^cwaffjjWA'jfcsi^ct*, f 
-*©ffifta»tftoft*. *fc, 90l#^v*)tfjtHWt 

^a . ^ ■? b-> 1 3 ic wj $ ft c . mmm 
se 9 r 3Ea*K®«j *) , ^di^tca . ^ 9 

f> JTfrftjWB 9 6ft * J: 5 «a r I • *. 
[ 0 0 6 3] *^©aut*»*3tt(9l*ftK J:t»|«,- 
&ffflJrf« ft fcp 0 tfiUf»SVM 0 1 jEJ5#tc«t 
vc. JHWtctr^i^w^.DfsioiliWftW'. sTEr 
40 &a<,»«tfrtHWti3ft&<-Ct>, t>i^^KJ:4SI0 
iTE^^St^-M-X^ h U 9 *^*MHrBJ8ft1t«!> 

^ft 3 ft & » . sit Ate *»w issusrat 
B=F»iWjWi>atwErsw:*!F») #* *©r, mm 
ije-c » tti'M 9 #ft£T*WK , auttstn^^tc^ 
( .^^sci *i"c * , m.m&&w*$-x. o r rs]±r * . 

3 ftr t HLh-C * * 2Mb» 

**, 

[0 06 4] SIO^a^ftT. t^b-ffl^KJ: 

50 *D3ftft:ttf=». iattflncijtiiaa^sMteau-h© 
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*, 'SsrescK ik*©t\ BaoK#ffl± oft* 

[ O O 6 5 ] *fc, A4v«X^t f- ij 9 ?¥$tt?BtfA 
*«BfT&&itKZ>JijE»H t ***4 1/ 

*>6T, f * trfS^ccj:4g.'|v<x> h >J ? >^*Mtt? 
B»iW©7ft ««J>s*il»K*!E4!D 3 flfcv % , £EI@a 

too6 6] a*, ate. BOiWfta^nTr^fitefcH 

fc*r, tf*tfO»Kj: 4 h 'J ? i^ffii* 

MESsSrt K* 4 «t ^ ft >- - *#*iSf5t<:fc*0 $ ftftft 

&*B*3*sjRrft 4^**4*4. 

[ 0 0 6 7] 

RCKt) ttfflVK J: 4£izsB8cc fe W 4 ijjEf * ft *, 4K 0 
©UttlttSi. f * KIM©'**-* h ij ? »m%j:* 
ITEC * i>m D ©STEftSBKlSl/ r . &<tttBK&H& 
3SB*S«:SiRr43lUaeii&33lJiM*a-C*0 HE 

■c* «aw oiTEttfffi.o^jfeFiii, a»©sss*scKJtis 

affi«4WvcA*W&»fi*lTiE«SA*f4l,. ME 

tetasftir, aoniEf * 4*9 mmuifimvb 

#*»ft»^ttJ&0&*B2n$*a«U l)E-C*ft 
l«9Jl«*fflShfc»*. Xtt, STEtttft^HOttlft 

S3 tvtrarxuE-c a 4P. owinEKw***?*** 

£K i*. JI?5g^ $ ftT<, » 4StH#St «fc *J eSttSW«F 

Aft«*Ka*it i,fcsi3B*scftaiR t . M-csan* 

*4 m&mn$nxi'Z%mx* : m-?z 
ii^ic, stswsctaHR-rifcoftc-c, »jE*c*&^ 

m 0 4ffc , ITE'C * 4g« 0 ClJiEttS* £G 

squ-c, &mmi]&zm?zctic<iii). ess 

AW tStflVC B8t? & 4 4 . 
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[0 06 8] Sfc. *»WKJ:*U*. £fi«Kft:*ll> 
■C. CRCHO fcHj^K ct: 4£i£SS«: fctf 4I1EC * ft 

Kit 4gg *j ©UEtf fttcg^:, > t . lTEtt?S 

& o . r/Etr-* 4po flMariitfsaKFfc-ca o soste 
'Si o ®&tii<Mft#t&i » i t,^ *- x ?». i @x 

l*»SBIH6Sl/fc»^ii:. aaaKSft-a^agsrcr 
3CK **CS^ SETEttStSlft-S' 4 0 # c »fl K 
10 Jttf. riEt?*4»0O»EttSjJ«»a5l«A» > C*0 
fi^lTET? fif ft l, # »J *s*ta S ft 4 4 1, >^ *■ - ^ *f, 1 

n^i^tia^^^fcis^tc, JiaaHRSft-co** 
as^stcMis-r 41 T EttiS t «sr 4 USl 

tri »4Se»*a: j: o ea^3a*imft *s^tc^!t. u its 

t?. wt^fc&giar^Kj^rsriEttjBojiiEisa 

4 k ^: o . mz&ozmmm^mv tic *> mic 

20 &f£LT, jlHBft3t»*fttaHR'«'4C4(CJ:9. ^ 
SSfiBftft««{C»er* 4«*A5*-4. 
[BBOtfUtftBHI] 

[si ] B»u»fW(b(&KA»Hna > cA4. 
:s £ ] e*ii*f?^ffe©ttjSii«=&sT \- \' 'j x^m 
r-*4. 

[S3] t£ brta^ffc*iswr 4 r u l» x»@-c*4. 

[ H 4 ] Q P S K9dtMCIIt4tt b' * tfgmctM 4 E 
b/N oJftl v \s-~.umw&:J'ik<J>MLtW<^jt h ij j, j 

30 im 5 ] ffiSH*«4«lfta^/^ > h U » ^SE«5 
i>Z ^SfflB-C* 4„ 

[H6 ] *iw«ff43fte«Jt)^i!ir^«*^4 
IB 7 ] itmirMmmxmmzmrzm 

Hmco&XjiMiMtc Hii 4&(i xMmMoaLti&h 

[B8] ^CC'iHi^Xf-AWli.^^'n y i7|H-c*4, 

2-5tffltB. 11 -S*y-*M 
40 jaiSU. 12-CRCfiH9ib«, l3-? ? f>y 

«. i4- ^i@^ 7 , 15-floiv, !6-aji 

^ft^fft^ 2 1 -BBB. 2 2-r? ? f> y 
*. 2 3-CRCB*J*aW, £4, 2 4' -Sff 
tcMWI. £ 5 ™3dWP. 2 6 - br«^$ 
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